This paper reflects on the skills required by university graduates to participate successfully in today's global economy. The development of these skills in students throughout Australian universities has been guided by Core Graduate Attributes (CGA) policies. While information literacy skills have been recognised in most policies, more advanced information technology and communication (ICT) skills and digital literacy have been largely overlooked. Yet, digital technology is all-encompassing with applications that permeate every aspect of the economy. Thus, the skills that graduates require increasingly revolve around knowledge creation and information sharing, insight and analysis, and collaboration and advanced communications skills. The paper discusses the growing need for the development of advanced ICT skills in university graduates; it shows the disparity between CGA policies, current university practice, and the expectations of the world at large; and, it proposes explicit incorporation of these skills to university curriculum, including suggestions for effective implementation.
Introduction
There is a growing acceptance among academics, education policy-makers, and employer groups that the development of graduate skills is part of the role of higher education. Employers are seeking graduates with a range of knowledge, skills, abilities, and personal attributes in addition to degree status (B-HERT, 2002) . What kind of skills, abilities, and attributes will define a successful graduate in today's global economy? Self-reliance skills appears to be the allencompassing answer to this question; it includes awareness of the changing world of work, taking responsibility for own career and personal development, and managing a good relationship with work and with learning throughout all stages of life. The development of self-reliance skills in students has always been a part of the educational process, albeit often in an implicit and informal way. This changed at the beginning of this century following the publication of the Nielsen report (ACNielsen, 2000) .
Since the publication of the Nielsen report (ACNielsen, 2000) , the majority of universities in Australia proceeded with the development of policy addressing the desired attributes of their graduates. However, there appear to be differences between the findings revealed in the Nielsen report and the selection of the particular core generic skills included in
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university policy. The Nielsen report was concerned with employer satisfaction with graduate skills, many of which related more to the overall qualities expected of conscientious employees, than to the skills acquired by graduates from their study. This emphasis on general rather than discipline-specific graduate qualities was one challenge that had to be considered. Another challenge was to look beyond the current set of desirable skills, and identify future emerging skills and qualities, with a view to incorporating them in policy. Information technology skills and digital literacy is one such example. Even the Nielsen report acknowledged the increasing demand for ICT proficient graduates by a wide range of employers: In regard to course content, we found very few complaints by employers, except in regard to more advanced areas of information technology and electronic communication (ACNielsen, 2000, p. 9) . And, commenting on the effect of the IT revolution on the legal services industry, Kift (2003) warned that to ignore it would be to ignore an essential part of undergraduate legal training (p. 12). She went on to say that:
The rapid development of information technology and electronic communication is pervasive and its impacts upon legal practice and professional formation still nascent. Potential developments extend beyond computer based learning and library resources to the wider use of artificial intelligence in the solution or prevention of legal problems. Law schools face the challenge of preparing graduates for a professional career in which such communication modes will be central and unremarkable. (Kift, 2003, p. 12)
The issue of generic graduate skills is not new to tertiary education. The development of such skills in students in the USA for example has been referred to as 'ability-based' education that aimed to develop programs and curricula that would teach students how to handle life's unexpected challenges. There, educators have become involved in the effort to redefine education in terms of abilities needed for effectiveness in the worlds of work, family, and civic community (Mentkowski & Associates, 2000) . These abilities have been defined in terms of learning outcomes and their attributes, and tend to be discipline specific. Moreover, embedded in the general approach is the recognition that attributes should be considered dynamic, and must be constantly reviewed and updated to reflect the changing nature of society and the evolving work environment (Besterfield-Sacre et al., 2000) .
The main findings from the Nielsen research report (ACNielsen, 2000) concluded that, overall, the performance of employed new graduates was reasonable, neither particularly high nor low. However, it was the area of skill deficiencies that occupied most of the report. The greatest skill performance shortfalls, given their importance to employers, among new graduates were perceived to relate to creativity and flair, oral business communications, and problem solving. In addition, unsuccessful applicants lacked the capacity for independent and critical thinking, a skill that set them apart from the successful applicants; it was a skill highly valued by employers, but regarded as a rare commodity among applicants. The skill deficiencies most commonly cited by employers were a lack of communication skills, a lack of interpersonal skills, and a lack of understanding of business practice. Graduates from engineering and surveying courses were perceived to be poor in many skills; graduates rated highest overall had either arts/humanities/social sciences qualifications or business/administration/economics qualifications, and these graduates were mostly from the University sector. The survey confirmed that the main reasons given by employers for recruiting graduates, rather than non-graduates, were to enable them to train that person in the organisation's procedures, because they were better educated, to provide tomorrow's managers, and to introduce new ideas or fresh thinking into the organisation (ACNielsen, 2000, pp. vii-ix) .
The emphasis of the research, exemplified in the executive summary of the report, was on the recruitment and employment of new graduates in the current business environment wherein 'current' was 1999 -the year when the report data was collected. It is important to see this report in perspective since a change in the business environment will undoubtedly lead to a change in the expectations of employers -it is likely to have changed already. The rush to develop generic graduate skills, whether in response to this report or not, is bound to focus solely on traditional skills with a disregard of future skills as a consequence. The changing nature of the means and modes of communication, and of the workplace, caused by the rapid advance of technology, are invariably changing the ways in which generic skills are viewed; these are changes that are only now becoming entrenched in the business environment.
Digital information technologies are rapidly transforming traditional ways of working, learning, and living. It would appear obvious that students need to be prepared for the challenges and possibilities posed by these dynamic technologies. (Dewar, 1998) . Students need to develop new forms of hands-on 'information technology literacy' using new media and a sophisticated understanding of their social impacts, now, in the past, and in the future. Two of the main objectives of 'information technology literacy' would appear to be for students to develop an understanding of the role ICT plays in society, in the past, present, and future; and for students to become literate in new forms of digital communication, including hypertext authoring and the use of graphics, video, sound, and mobile devices.
The development of CGAs is a task that has been embraced by many Australian universities. There are many parallels between the different policies that have been developed, and also differences. What seems to be common among all of them is the apparent absence of 'information technology literacy' as a core graduate attribute. This paper outlines the effort of a particular university to develop a CGA policy, and identifies the challenges that need to be confronted to implement a meaningful and inclusive policy. In particular, the paper highlights the absence of an attribute that should be considered an essential characteristic of a twenty-first century graduate.
The CGA Policy at Victoria University
The Core Graduate Attributes Policy at Victoria University was developed in response to concerns about improving the employment outcomes of new graduates, and focused on employer satisfaction with graduate skills (ACNielsen, 2000; Sinclair & Doughney, 2001 ). The CGAs included problem solving, using information, communication, working as a professional, and appreciating diversity; they aimed to equip graduates with a capacity to lifelong learning. The University has adopted an in-context curriculum integration model for the development of the CGAs with the aim that each attribute should be revisited and assessed both in various subjects, and year by year at progressively higher levels. In addition, as for most students assessment drives learning, the focus should be on assessment tasks (McDowell, 1995) .
The details of the policy, that is a set of core graduate attributes, were developed within Victoria University according to the framework provided by Boyer (1990) . Boyer defined four complementary aspects of scholarly work: scholarships of discovery (conducting research), integration (making connections within disciplines and across disciplines), application (focusing on professional practice and real-world problems), and teaching (transmission, transformation and extension of knowledge). Candy (2000) maintains that these areas of scholarship are also useful for conceptualising the activities of knowledge workers outside of university. Consequently, the four areas of scholarship coupled with information from employers were used to define the core graduate attributes. These attributes represent generic skills that all students, regardless of area of study, should possess at graduation in addition to the specific knowledge and skills of their disci-pline. However, it was recognised, even by Boyer, that the scholarships were interrelated and it was therefore not possible to match each attribute to a single area of scholarship. Nonetheless, it was believed that the four scholarships would provide a useful conceptual framework for the CGA policy. According to the policy, a Victoria Each of the above attributes is to be developed at each year level of a course, and relevant criteria for each level have been defined. Since most university undergraduate courses are of three-year duration, a three-level model applies. The students' graduate skills are to be developed progressively over time. Thus they should begin with less demanding and more familiar tasks in the first year of their studies and, in second and third year, proceed with more complex tasks further removed from their original experiences. This process should facilitate students' transition from novice undergraduates to professionals. Although the core graduate attributes have been defined as generic, they are context dependent. Consequently, their integration into the curriculum will vary between disciplines and courses. In fact, the development of graduate skills has been incorporated in most courses across the University for years, albeit in an implicit manner. The CGA policy aims to make this development mandatory, uniform, systemic and explicit. To this end, the implementation process involves course curriculum mapping against the CGAs at course level, and coordination of the overall implementation at faculty level.
Curriculum mapping involves a number of steps to be performed by a course team including a course coordinator, year level coordinators and subject coordinators; firstly, the existing curriculum of each subject needs to be examined to identify learning and assessment activities that support the development of each CGA; secondly, the extent of this support has to be established; thirdly, any gaps and inconsistencies need to be identified and remedied. Curriculum mapping should be applied to as many subjects as possible in a given course but, where the course structure allows a great number of elective subjects, it may be necessary to confine the mapping to core subjects of the course only. The University adopted a context-specific curriculum integration approach to the development of the CGAs in preference to stand-alone modules specifically designed to develop those attributes. Hence, the development of the CGAs was to be embedded in the discipline knowledge and skills. It was recommended that all curricula involving CGAs make explicit the connections between the attributes developed in the course and requirements for these attributes in the workplace. A Subject Coordinator Kit was developed to assist unit coordinators in mapping of the existing unit curricula against a set of CGA criteria. However, the criteria did not offer any details or examples; they merely spread the general description of each of the CGAs across three year levels. Table 1 shows the three-level criteria describing the information literacy CGA. 3 Recognise when information is needed, and locate, evaluate, manage and use information critically for a range of purposes.
The Absence of ICT Skills in CGA Policy
The above criteria make no reference to ICT skills, and provide little elaboration; thus, they are of little practical help to unit coordinators. Even coordinators in a computer science course struggled to detect the implied inclusion of ICT in the information literacy attribute and compiled their unit mappings accordingly. These mappings revealed that development of information literacy apparently was not part of the course. Even the most obvious unit for the initial development of ICT skills, Introduction to Computing and the Internet, did not identify information literacy as a CGA developed in the unit. There were two reasons for this omission: firstly, it is impossible to address a non-existent requirement, i.e. the unidentified ICT skills; secondly, it is difficult to match specific actions and methods used in a unit with generally phrased policy criteria in the absence of sample mappings.
Introducing the ICT CGA
In today's Information Age, graduates should be able to demonstrate at least the general ICT skills. As the use of new technologies spreads rapidly, ICT skills are already expected of most employees, not only those who choose a career in IT. The general ICT skills could be grouped into two categories:
(1) -the use of software and hardware tools (Windows, word processing, spreadsheet applications, presentation software, database applications, Web applications, mobile applications, mobile devices, hardware and software installation, principles of networks), and (2) -the responsible use of internet services (e-mail, Web browsing, digital authoring, electronic databases, principles of digital communication).
These two categories of ICT skills should be developed in all graduates regardless of discipline, albeit to varying levels of expertise; the level of expertise will depend on the field of study.
Given the importance of ICT skills, they should be explicitly incorporated in the CGA policy as a distinct attribute, for example in -a graduate can select and apply appropriate information and communication technology in a skilled and responsible manner. This generic ICT CGA will have to be accompanied by three sets of criteria to facilitate its successful implementation; firstly, a set of generic year-level criteria; secondly, a set of corresponding discipline-specific criteria translated from the generic set; and thirdly, a set of matching unit-specific 'blueprint' for each of the year levels in the discipline. Although the blueprint should ideally include suggestions regarding curriculum design, teaching and learning activities, and assessment, the definition of skills that a student should have developed upon completion of a unit should underpin the subject-specific requirements. An example of a possible specification of the ICT CGA for the field of computer science is depicted in Table 2 .
In other disciplines, the specific interpretation of the generic criteria will vary, as will the unitspecific definition of skills. The following tentative suggestions are presented to stimulate discussion -the task of definition is one for experts in the given areas. For example, for Arts students it will be important to develop skills associated with the processing of images and maps; accordingly, they should learn how to use publishing software such as Photoshop, Illustrator and GIS, to manipulate images and maps. Education students should learn ICT skills that will be particularly useful in their profession; this might include extensive proficiency in the use of electronic smartboards. Science students will need to learn how to draw upon text, index, Web, and electronic libraries as information sources and cross-reference information sources. Health sciences students will need to learn how to search for factual information in a variety of databases, use electronic patient records and electronic health records, how to manage health data, information and knowledge, or how to use mobile devices such as PDAs (an important ICT application in many intensive care units). And, music students will have to master the usage of relevant databases (the International Index of Music Periodicals, for example), discographies and catalogues.
The development of a complete specification and the subsequent mapping of unit curricula against the specification is only a prerequisite for the successful realisation of ICT skills as a CGA. An important task, especially with respect to this CGA, will be its regular revision and update to ensure relevance; both the specification and mappings will have to be reviewed. Several other requirements will have to be met, including: a commitment on the part of the University to provide suitable ICT infrastructure; commitment on the part of academic staff to stress the importance of ICT skills and lead by example; willingness of some staff to acknowledge their own ICT skills gaps and their preparedness to undertake training; awareness on the part of the students that the development of ICT skills will enhance their learning experience and improve their professional employment capabilities; and, development of suitable assessment strategies. Competence in using computers, word processing, calculation and graphical software, and the Internet.
Awareness of fundamental ethical questions related to the access, processing and dissemination of electronic information.
• Develop word processing, spreadsheet, PowerPoint, and Paintbrush skills; • Access information through the Web and CD ROM;
• Use email;
• Become familiar with etiquette of electronic communication;
• Use printers; download and upload data using a variety of data storage devices (flash drives, memory sticks, CD ROMs).
2
Demonstrate ability to use appropriate ICT to perform prescribed tasks with minimum guidance.
Competence in: interfacing software applications; using multimedia software and hardware; using digital communication.
Awareness of rights and responsibilities in cyberspace, especially with respect to privacy, anonymity, disclosure, and intellectual property.
• Import and export data across 
3
Demonstrate ability to critically select and use appropriate ICT to perform advanced tasks without guidance.
Competence in: evaluating, installing and configuring software.
Proficiency in electronic data communication.
Awareness of computer security and digital etiquette.
• Install and configure software including firewalls and antivirus software; • Set up simple computer networks including modems, mobile devices, and wireless connections;
• Develop multimedia applications including production of CD ROMs; • Use electronic communication in an optimal and sensitive way (create mailing lists, refrain from attaching big documents or sending global emails, etc.).
Conclusions
Universities need to be aware of the changing nature of the workplace and the requirements of employers, and must play a role in equipping students with more than a profound knowledge of an academic subject area. They must encourage and enable students to develop, through their academic study, a range of explicit attributes, which will allow them to subsequently engage effectively in the world of work. One of those attributes, particularly in this day and age, is competency in ICT skills.
The development of such skills in students is a challenging task, and appropriate mechanisms have to be put in place to meet the challenge. While addressing the issue at an institutional level is a necessary step, and the introduction of a relevant policy will result in curriculum changes, the success of the policy will depend on effective delivery of the amended curriculum.
However, it is impossible to address a non-existing requirement. If the CGA policy does not include ICT skills as a crucial attribute of any present graduate, then how should its development be addressed? This paper has highlighted this oversight and proposed a way in which it might be addressed in the field of computer science. Further research is needed to develop the blueprint for the ICT CGA in other disciplines.
